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PREFACE

Corrosion is a phenomenon of universal interest; it is degradation of materials
particularly metals and alloys by electrochemical interaction with the environment. Corrosion
can be very expensive as well as unsafe due to failures of various kinds and the need for
expensive replacements which may occur even though the amount of metal destroyed is quite
small. Due to increased use of metals and alloys in all fields of science and technology and
increased pollution of air and water which generates more corrosive environments, the
knowledge of corrosion and its prevention has become necessary. The annual global cost of
corrosion was estimated to be around $ US 2.5 trillion which constitute about 3% of the world
GDP. However, the cost of corrosion can be reduced about 20-25% by applying recently
available methods of corrosion prevention. Nowadays, the corrosion inhibitors is being used as
the most popular and effective technique for combating corrosion. As the title itself reflects, the
thesis highlights the attempts made in developing heterocyclic compounds such as 5-
arylpyrimido-[4, 5-b] quinoline-diones, 2-amino-4-arylquinoline-3-carbonitriles, 2, 4-diamino-5-
(phenylthio)-5H-chromeno [2, 3-b] pyridine-3-carbonitriles and 3-amino alkylated indoles as
corrosion inhibitors.

The thesis starts with introduction highlighting the technological and economic
significance of the problems associated with corrosion. The various forms and theories of
corrosion have been described in order to explain the mechanism of corrosion. In the later part of
the introduction, different measures of metallic corrosion inhibition with particular emphasis of
heterocyclic compounds as corrosion inhibitors in acid solution have been described. The

literature on the metallic corrosion inhibition by heterocyclic compounds as corrosion inhibitors



has been surveyed. The results obtained from the gravimetric and electrochemical techniques
have been discussed section wise in terms of several commonly used corrosion parameters such
as percentage inhibition efficiency (#%), corrosion rate (Cr), charge transfer resistance (Rci),
corrosion current (icory and corrosion potential (Ecor). The activation and thermodynamic
parameters have also been calculated in order to find mechanistic information about the
adsorption of inhibitor molecules on the metallic surface. The effects of inhibitors concentration
and solution temperature on inhibition efficiency of the heterocyclic compounds have also been
discussed. The SEM, EDX and AFM studies have been employed to confirm the presence of
protective film of inhibitors on the mild steel surface. The DFT based quantum chemical
calculations and molecular dynamics simulations have been carried out in order to correlate
experimentally determined inhibition efficiencies with several computed parameters such as
energy of highest occupied and lowest unoccupied molecular orbitals, EFnomo and FEvrumo,
respectively, energy band gap (AFE), global hardness (1) and softness (p), electronegativity (),
fraction of electron transfer (AN) and dipole moment (). A possible mechanism of corrosion has
been proposed on the basis of experimental and computational analysis.

Major part of the thesis has been published in RSC Advances 6 (2016) 15639-15654, RSC
Advances 5 (104), 85417-85430, RSC Advances 6 (2016) 53933-53948, and Journal of

Molecular Liquids 219 (2016) 647-660.



